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(54) GEAR FOR EXPANDING OF PIPES 
(57) Abstract: 

FIELD: drilling of holes; Invention is designed for expanding of overlapping units made of profile 
pipes installed in hole. SUBSTANCE: proposed gear has body with central passage and recesses In 
outer surface where rollers are Installed with the use of axles inclined with reference to axis of 
body. Recesses are so made In the form of longitudinal cylindrical grooves in body that larger part 
of side surface of rollers is enveloped by walls of grooves and axles of rollers are anchored fast 
and releasably in body with one ends and their other ends are provided with tail parts located in 
grooves. Surfaces of tail parts protruding from grooves form together with surface of nipple end of 
body untouched by grooves common conical surface that has nipple thread. It Is advantageous to 
screw fixing rod in the form of bushing on to thread in recesses. EFFECT: increased operational 
reliability of gear. 3 cl. 3 dwg 
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(54) YCTPOflCTBO ffJiH PA3BAJIMXOBKM TPYB 
(57) Abstract 

H3o6pereHHe npe^Ha3Ha^eH0 /ym pa3BaJibupHKH nepeRpbiBaTeneft W3 npo$wihHbix Tpy6\ ycTaHannnBaeMbrx 
b CKBaiKHHax, o6ecneunBaeT noBbnneHHe Ha^oKHocru b pa6ore ycrpowerrBa. CynjHOCTb H3o6pereHnH: 
ycrpoficTBO coAepmirr Kopnyc c i^cHTpan LHbD* KauanoM m yrnyOjiemiHuii Ha napyxHOifr noee pxhoctm , b 
Koropbix c noMombio HaKJioHHbix no oTHomeHHK) k ocm Kopnyca ochx ycraaoBJieHbi pojmKH, npn 3tom 
yrvryojieHMH BbuiojraeHbi b EMjje npo^ouiiaHtAX lxj&JWHfjpniHccx&ix. CBepneHHiS (EtaHaBOft) d Kopnyce Tas, hto 
6onbniafl Macrb ookoboA noBepxHocru dojikkob oxBaqeHa creHxaMM CBepjieHHii (KaHaaoK), a och ponnKOB 
o^hhmh KOHuauM mecTKo h pa3T^wHo 3aKpejuiPiTKi b Kopnyce, a jjpyrae kx KOHUbi CHa6*eHbi XBocroBMKaMM. 
pa3Men;eHHbtt£H b cBepneHHHX (KaHaBKax); Kpowe topo, BbicTynaiorqwe ro coepJieHMft (KanasoK) noBepXBocTM 

XBOCTOBHKOB o6pa3V10T C He 3aTpOHyT0M CBepnCHKHMH (KaHaBKaMH) nOBCpXHOCTblO HHnnejIhHOTX) KOHUa 

Kopnyca o6myio KoraraecKyio noBepXHOCTb. Ha kotodow BbmanHeHa Hunne/ibHaH pe3b6a: uejiecoo6pa3Ho Ha 
peobDy HasmmiBaTb <J>HKcaTop xboctobhkob b CBepneHHHX (KaHaBxax) B burc btvjikm. 1 c. 2 ojl^u, 4 an. 
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Description [OnHcamc H3o6pcxcHH5iJ: 

^M^nbUPBWBaHHH yerpoflcTB H3 npofrnnbHWX xpy6 rip* hx ycraHOBxe b «Ba*«Hax. 

M3BecTH0 ycrpoflcTBO wi* paaBanbUOBKH T P y6 b cKBaaumax. mnvam Kopnyc c ueHrpan^ 
"l^Z ^^JTo^t*™ co CKoa^o^ oeopwoBaKHeM. Hp* s^om *opnyc cocxott » 

SSS^KH^a^ c pSShh^ b hmx hjuuiohho c^arro™ oc« Kopnyca ponnxaMH PI. 

3^ ycxpoficrBo HCAocraTOMHo pa6o^cnoco6HO -3-aa 6Mcrporo *3Hoca ^P XH0C ^ nMK0B " xaHaBOK. b 
KOTOpbOtOHH paaMemeHb.. dc^ctbhc hx rcuuMuoro HC-r^pa^i np» P a6ore ycrpoMCTBa. 

Hmfiontc to**™ « .QO«p<ra»«> no ram*™.*! qmw^ra .MKra. yCTpoOcrm una I"""™*™* 

^^^p^^p^T^^SS^^ - — . - 

ochx c saaopoM Memfly nx nonepxnocxwo m ctchkbmh yrTiyfoeimft (21. 

pOJXISROB. 

KDOMe ™» b enwae nonouKii oca Kaxo^mfSo «3 pan*** B03HKxacr aBap*™ CTyaiiHH. cB^aHHa* c 
S^^e^po^Ba b cKBaxMHC Bcne A CTBHe BBn^eHKH oo, « ponnxa *3 Kopnyca. 

En* oakum He A c<n-a TO 0M ^Becmorx, yerpofcrrBa hbfihctch to. <m> b cnywae H3Hoca ponHKOB ax Hcn^n 
oaMeiorrb hdbwmh. nocKonbKy nx oca 3 aKpam«n,i b Kopnyce Hepas-KMHo. 

VKasaHHwe Hcnocwn™ «e no3Bon5«n- McnomooBa-n, H3B«m,oe ycrpotfcrBO on* P ^™^"™™ 
I^ZJS^mhuo^ Tpy6 b cKBa^anax. npa KoropoM Heo6xo«uMo npaueuenne ^Baooc oceBMx 
Harpy30K n Kpyrnmero MOMeHTa. 

Iton, n3o6pcTCHHH - noBwmeHHe Hafle^Bocxn ycrponcTBa 3a cmct yBen^eKu* "P^™ 
^OTBpa^TBUnaneH^ paoo^ 3JICMCHTOb H3 Kopnyca b cny^ae «x dohomrh * o6ec»MM*. 

BO3M0XHOCTH HX 3aMCHbI lTOCJie H3HOCJL 

no oTHomemno x och xopnyca ochx c 3aoopaMH ««W nx 6okobo« noBep^oer^oH <™^" S^Lhwx 
cornacHo „3o6p<™o, yr^tan- ^ ^^l" ^ ZepXHOcrrM 

—==.■==: ss^rs=n — 

CBcpn™x (KanaBKax) n o6 P a3y I o raft K™ c hc 3aT P oHy T ofl ^ noBepxHoc^o HMnnen^Horo KOHua nopny 
o6myio KomwecKyio noaepxHOCTb, na Koropoft i»,u.o;iHC»«a HHnncnbHaH pe3b6a. 

V K a3a, Bn ,e ™— no3 B an Wr .oe^ Ha«e^ ^^^^J— 
MMHHManhHOPO H a Py «Horo nnaMerpa win Aamoro mnopaaMcpa 3 a ^^""^^ ^ . 

Koonvca e nairtxtfiee onacHOM ccwnm er», 6naro«ap*. Mewy noBhimaercH npoMJwrr^ Kopnyca, 

cjryqae hx H3HOca wjim nonoMKM. 

flpy^M ox^eM o^cueaeuon, ycrpoiicTBa HBn*<rra to. mto XBocxoBnKn coewmem, c ochmh ponmoB 

JKeCTKO. 

^> no3Bon«^ Aonc^nBHO ynpo^T. xopnyc ycrpo^Ba 3a ^^^^ 
onacHbUC ceueHHHX «a cywwy imoo^aflefi nooepeuHHix ceueanK c XBOcroBwcaMM. t.k. npn TaK 0M «cnojm«mH 
ycTpoflcTBa ohm pa6oTaioT c KopnycoM Kax o«ho u,enoe. 

U enecoo6 P a3„o xaxrce. ^6u ycrponcxBO 6«no c^m.ho ^caxopoM xboctobkkob oee« b cBepnennnx 



(xaHaBKax), BbmajracinibiM, Hairpiiwep, d burc onryjiKH, hsudkhmchhoh Ha imnnentHbift Konen Kopnyca h 
npncnoco6neHHOM ^iw coe/jiniemm co cKDamMHHWM o6opy^oBamiev4. 

3to noBbnnaer jsecrKOCTb cocamhchhh xboctobhkob c KOpnycoM ycrpoMcroa. 

Ha $ht. 1 noKa3aHO ycrpoHCTBO, ycranoaJieuHoe c npo$iuibHoft pa^BajibUOBbtBaeMOM Tpy6e; aa (fur. 2 - 
ceneHwe A-A Ha 4>in\ 1 ycrpoiicTBa bhc CKBaxuiHbi; Ha $ht. 3 h 4 - ceHcraie B-B h B-B (cooxoeTCTDeHHo) 
Ha $ht\ 1, r^e M3o6pa»eno nojioxeHMe npo4>wibHOH Tpyow b o6ca^HOM KanoHHe a° m nocne 
pa3BanbnpBbiBaHHH. 

ycxpoMCTBo aoh paaBajibuptaui rpy6 (4>nr. 1) coAepawr Kopnyc 1 c qprrpanbHbtM KaHanow 2, wycjrroBbiw 3 u 
HHnnejibHWM 4 KOHuaMH c pe3b6aMM 5 si 6 coorBercTBeHHo ajih coc^MHeHMH co cKBaj&HHHbCM 
o6opyj*OBaHMeM. Mcx^y MycJrroeirfM 3 n mamenvatau 4 KonujaMH HMeercn y^acroK c kohhmcckoh 
noBcpxHOCTbio 7, b CTcmce KOToporo, a TaKKc b wmnnejiraoM KOinje 4 Kopnyca 1 BfacmrraeHbi yrviytineHHH 8 b 

BSSRe UJUTHH^pHHeCRMX npOAOJEbHblX CBepJICHMH (KaHaBOK) (4>HT\ 1, 2). npOH3BeflCHHbIX CO CTOpOIftrl Bepnnmw 

Konyca, o6pa3yion;ero KOHmiecKyio noeepxHOCTb 7. c bmxoaom nacTH hx noBepxHOcro 3a npeAeJibi ctchkh 
Kopnyca. B yKa3aHHbix cBepjieroiHx (KaHasKaxJ pa3MeineHbi jkcctko coqnmcHHbie mckaY co6oh xboctohkkh 

10 H OCM 11 C yCTaHOBJieHHfcJMH Ha HMX KOHHMeCKMMH pOJIHKaMH 12 C 3a30paMM 13 Mea^y HX OOKOBOH 

nosepxHOCTbio u creHxaMH yrviydneHMM 8. ripn 3tom APyra e KOinjbi ocefl 11 jkcctko h paa-beMHO aaKpcruicHbi 
b Kopnyce 1 c noMonjbio onopHbix BrynoK 14 h oith^tob 15, a HHuneJibiiaa pe3b6a 6 BbraojmeHa Ha 
noBcpxHOCTH, o6pa30BaHHOH He 3aTpoHyroM cBep/ieHHHMH (KaHaBKaMH) 9 noeepxHOCTbio HMnnejibHoro KOHna 
4 Kopnyca I n napymHon noeepxHocTwo xboctobhkob 10. awcrynaionxen 3a npcflcjibi CBepjieHHft (KaHaBOK) 9. 

Jinn o6ecxieHeHH5i 6ojifaaieM mecTKocrM coe^uiciadk xboctobhkob 10 c KopnycoM 1 ycTpoHcxBo CHa6»eHo 

^HKCaTOpOU XBOCTOBHKOB 10 B CBepJieHHHX (KaHaBXax) 9. BbUlQnHeHHJbIM B BHfle BTy/IKH 16, HaBHHMeHHOH Ha 

HHBneTibHfarfl kohch 4 Kopnyca n MMeiomeH flpyryio pe3b6y 17 nn* cocahhchhh: ycrpoAcrea co cKBaxuraHboa 
o6opyAOBaHHeM ( pacnojioxeHHbZM mime ero (He noKa3ano). 

PaooTa ycrpoHCTBa hohchhctch Ha npuMepe pa3BanbH0BKH npo^MJibHtix Tpy6 npn h30jihhhh hmh 30Ht»i 
HapymeaHH repMerOTHocTH ooca^HOH kojiohhw 18 (<J>rar\ 1, 3, 4) cKBaaimbi. 

npo^HJibHwe Tpy6bi 19 cnycKaiOT BHyrpb oocaAHoii kojiohhw 18, b HHTcpBa/i h3ojihhhh m pacnmpHioT a° 
npwmaTHH hx ctchok k creHKe o6caAHOH kojiohhw 18 (<|>nr. 1, 2, 3) coa^siaiCM HHyrpeHHero 
rHApaanHxiecKoro RaBntimn. 3atcm c noMQiqbio pe3b6bi 5 My4rroBoro Konna 3 Kopnyca 1 ycrpoHCTBO 
npHcw^HHHTOT k KOjioHHC 6ypwibHbix Tpy6 (He noKa3aHa) h cnycKaior b CKBaamHy. no AocrroKeHUH 
ycrpoHCTBOM BepxHero K0Hu;a npo4>H7ibHBtx Tpy6 19 KonoHHy Tpy6 HaunHaKyr Bpain,aTb npw OAHOBpeMeHHOM 
co3AaHHH oceBott Harpy3KM h npoMMBKH nojiocTK Tpy6 h ycrpoifcTBa Hepe3 ueHTpanbHbiH Kaiian 2 Kopnyca 1 
3aKaMK0ia 1 ffiDAKOCTH- B pe3yjibTaTe 3Toro neAOJaaTbie AaBJieHHeM yqacTKH 20 (<friar. 3) npo<i>HJifaHwx Tpy6 
19 BburpaBJOTOTCH a° nnoTHoro h repMenmHoro npiuKaTHH bcch Hapy«HOH noBepxHocTH npo<J)HjibHbix Tpy6 
19 K BHyrpeHHeM noBepxHocTH o6caAHt>cx Tpy6 18 (4>mt. 4). 

Flo OKOHMaHHH pa3Ban bLpBblBaHHH KOJIOHHy 6ypHJIbHbDC Tpy6 C ycrpOHCTBOM nOAHHMaJOT H3 CRBaKHHbl. 

OrMcaHHwe ycoBepraeHCTBOBaHHH ycrpoMCTBa nosBOJunor. ncnoJib3yH npeKMytAecTBa ponnKOBbix 
pa3Baai3aeBaTejieH no cpaBHeHHX> c raapomeuHbiMM, npHMeHHTb ero jtpn pa3BanwipBbiBaHHH 
TOJiCTocTeHHWX npo^HJTtHfcix Tpy6, rpt Heo6xoAHMO BbiAepJKHBaTb 6ojn>nme Harpy3Kn. 

Wctokhmkh HH^opManjDi 1. ABTopcKoe CBHAeTejTbCTDO CCCP N 371340, E 21 B 29/00, 1973. 

2. MoraHecHH K.B. CnyrHHK oypoBHKa. (CnpaBOMHHK). - M.: Henpa. 1986. c. 85, pHC. 4.19. 



Claims [Qopuyna H3o6pereHiral: 



1. YcTpoftCTBO pa pa3BanfcupBKH Tpy6, BRjuouaiomee Kopnyc c ueirrpanbHUM RauajioM. My4rroBWM h 
HMrmenbHboi ROHuaMM c peobOaMM ccx^hhchmh co ckbsl«hhhwm o6opyKQBaHMeM h yrnytoeHUHMH b 
crcHKe, b Koropboc paaMemeHU pojirooi, ycraHoaneHHbie Ha HaKnoHHWX no oTHomeHHK) k och Kopnyca ochx c 
3a3opoM MeaAy ax ookoboh noDcpxHOCTUO m crcHKaMM yrjiyfcnemifi, OTJiOTaioiueec* -reM, uto yrJiyfrieHHH 
^nn pa3MememiH pojihkob BwnomieHbr b BM^e npoAOJibHMX i^annH«pifqecKKX cBepneHHW wni RanaaoR b 
ereHKe Kopnyca TaK. uro 6onbraaH wacrb 6oroboh nooepxHocTH ponracoB oxuaueHa creHKaMH othx 
cBepneHHft mjim KawaBOK. a ocm panHKoo oahhmm cbohmm KOHuaMH paa-beMHO 3aKperoieHbi b Kopnyce. a 
npyrwe mx KOKUbi CHa6weHbi xBocToenxaMH. pa3uem£HHb[MM b umjimh^phmcckhx cBepncHHHX idih RaHaBKax 
h o6pa3yronmMH c hc 3aTpoHyroft hmm noBepxHocxbio HraraenhHoro ROHua Kopnyca o6ojyx> ROHHuecRyio 
noBcpxHOCTb, Ha KOTopoft BwnamieHa nxnnenbHan pe3i>6a. 

2. ycTpottcroo no n.l, orjrareaionjeecR tcm. uto xboctobhkh coejnmeHbi c ochmh porosKOB jkcctro. 

3. YcrpoHCTBO no n.l mm 2, ormraaionjeecH tcm, uto oho cHa6jRCHO (jumcaTcpoM xboctobhrob occft b 
CBcpjieHHHX hjdi RaHaBxax, BbmoraieHHbiM b BMfle BrynxM, HaHHHHCHHOH na racinenbHbra ROHen Ropnyca m 
npwcnocoojicHHOM pjin coc^hhchhh co ckbjukhhhwm ooopynpBamieM. 



Drawing(s) [MeprexHj: 
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Description: 

This invention is in the area of drilling and major repair operations of drill holes and is 
intended more specifically for the expansion of the end of devices made of profiled tubes 
during the installation of such devices in the wells. 

There is a known device for the installation of pipes in the wells by means of expanding 
their ends, which includes a body with a central channel and thread for attaching to the 
well equipment. The body consists of connected cylindrical and conical parts, the last of 
which has cylindrical grooves that house rollers inclined in reference to the axis of the 
bodyfl). 

This device is insufficiently productive due to the fast wear and tear of the surfaces of the 
rollers and the grooves where the rollers are housed as a result of the friction between 
them during the operation of the device. 

In addition, the execution of the grooves on the side of connection between the conical 
and cylindrical parts of the body forms in the body a section that is dangerous with 
respect to its strength. This section has the highest torque, which excludes the possibility 
for modes of operation under increased loads, which are necessary for the installation of 
thick-walled profiled tubes. 

Closest to the invention with respect to its technical merit is the device for the installation 
of tubes in wells (calibrator) by means of expansion of the tubes' end, which consists of a 
body with a central channel and sleeve and nipple ends with thread for connection with 
the well equipment and has a conical part with recesses housing rollers placed on axes 
inclined in reference to the axis of the body with a clearance between the surface of the 
rollers and the walls of the recesses [2]. 

Main deficiency of this device is also the low durability of its body due to the weakening 
of the cross section of its conical part by the recesses for the rollers, which are executed 
in radial direction from the periphery to the center of the body with a radius that 
substantially exceeds the radius of the rollers. 

In addition, in the event of a break of the axis of any of the rollers, there is an emergency 
situation related to the wedging of the device in the well as a result of the falling of the 
axis and of the roller out of the body. 

Another deficiency of the known device is the fact that, if the rollers are worn out, they 
cannot be replaced with new rollers because their axes are permanently anchored into the 
body. 



The above deficiencies do not permit the use of the known device for the installation of 
thick-walled profiled tubes in wells, where the application of great axis forces and torque 
are necessary. 

The purpose of the invention is to increase the reliability of the device by increasing the 
strength of its body, by prevention of falling of operating elements from the body in the 
event that they break and by ensuring the possibility for the replacement of such elements 
after they are worn out. 

This is achieved by the following: according to the invention, in the described device for 
the installation of tubes by means of expansion of their end, which consists of a body 
with a central channel and sleeve and nipple ends with thread for connection with the 
well equipment and recesses in the wall housing rollers placed on axes inclined in 
reference to the axis of the body with clearances between the side surfaces of the rollers 
and the walls of the recesses, the recesses for the housing of the rollers are executed in 
the shape of longitudinal cylindrical drills (grooves) in the wall of the body so as the 
major part of the side surface of the rollers is enclosed by the walls of these drills 
(grooves) and the axes of the rollers are anchored in the body only by their end so as to 
be able to be detached, while the other ends of the rollers are equipped with stems housed 
in the cylindrical drills (grooves) and forming with the surface of the body's nipple end 
that they do not touch joint conical surface with nipple thread. 

The above differences allow for the increase in the reliability of operation of the device 
without changing its minimal outer diameter for this standard size and this is achieved by 
means of the following: - increase in the thickness of the wall of the body in its most 
dangerous section as a result of which the strength of the body is improved; - prevention 
of the falling of axes and rollers from the recesses of the body in the event that they 
break, as a result of which emergency situations related to such instances are prevented; - 
ensuring the possibility for replacement of the rollers and axes in the event that they wear 
out or break. 

Another distinction of the device described here is in the fact that the stems are firmly 
connected to the rollers' axes. 

This allows for additional strengthening of the body of the device by means of increasing 
the thickness of its walls in the dangerous sections by the sum of the surfaces of the cross 
sections with the stems since, in this execution, the stems operate with the body as a 
whole. 

It is also appropriate to equip the device with a lock of the stem axes in the drills 
(grooves), which is executed, for example, in the form of a bushing screwed into the 
nipple end of the body and adapted for connection with the well equipment. 

This increases the firmness of the connection between the stems and the body of the 
device. 



Figure 1 shows a device installed on a profiled tube that is to be rolled; Figure 2 shows 
section A-A on Fig. 1 of the device outside of the well; Figures 3 and 4 show section B-B 
and C-C (respectively) on Fig. 1, which depicts the position of the profiled tube in the 
casing string before and after the installation through expansion. 

The device (Figure 1) for installation of tubes through expansion of their ends consists of 
body, 1 , with a central channel, 2, sleeve, 3, and nipple, 4, ends with threads, 5 and 6, 
respectively, for connection with well equipment; between the sleeve, 3, and the 
nipple, 4, ends, there is an area with conical surface, 7, in the wall of which, as well as in 
the nipple, 4, end of the body, 1, there are recesses, 8, in the form of cylindrical 
longitudinal drills (grooves) (Figures 1 and 2) made from the top of the cone forming the 
conical surface, 7, a portion of whose surface reaches beyond the wall of the body. The 
above drills (grooves) house firmly connected with one another stems, 10, and axes, 1 1, 
with conical rollers, 12, with clearances, 13, between their side surface and the walls of 
the recesses, 8. Here, the other ends of the axes, 11, and firmly fixed into the body, 1, 
with the possibility of being detached, by support bushings, 14, and pins, 15, and the 
nipple thread, 6, is executed on the surface formed by the surface, 9, of the nipple end, 4, 
and the body, 1, that is not covered by drills (grooves) and the outer surface of the 
stems, 10, reaching beyond the drills (grooves), 9. 

For the purpose of ensuring firmer connections of the stems, 10, with the body, 1, the 
device is equipped with a lock of the stems, 10, in the drills (grooves), 9, executed in the 
form of a bushing, 16, screwed on the nipple end, 4, of the body and having different 
thread, 17, for connection with the well equipment located below (not shown). 

The operation of the device is explained with an example of the installation of profiled 
tubes through expansion when the tubes are used for insulation of zones of disturbance of 
the air tightness of a casing string, 18, (Figures 1 , 3, and 4) of a well. 

The profiled tubes, 19, are lowered into the casing string, 18, in the insulation interval 
and are expanded until their walls are pressed against the wall of the casing string, 18 
(Figures 1, 2, and 3) by means of the creation of internal hydraulic pressure. Then, using 
the thread, 5, of the sleeve end, 3, of the body, 1, the device is connected to the string of 
drilling tubes (not shown) and is lowered into the well. After the device reaches the top 
end of the profiled tubes, 19, the string of tubes is rotated while creating axis force and 
washing the cavities of the tubes and of the device through the central channel, 2, of the 
body, 1, by the injection, 1, of fluid. As a result, the areas of the profiled tubes, 19, that 
are not sufficiently pressed by the pressure, 20 (Figure 3), are straightened until the entire 
outer surface of the profiled tubes, 19, is snugly and tightly pressed against the inner 
surface of the casing strings, 18 (Figure 4). 

After the completion of the installation through expansion, the string of drilling tubes and 
the device are lifted out of the well. 

The described improvements of the device allow for the application of the device for the 
installation through expansion of thick-walled profiled tubes, where greater strain has to 



be sustained, with the use the advantages of roller equipment for installation of tubes 
through expansion of their ends as compared to the use of cutters. 

References: 

1. USSR Copyright Certificate No. 371340, E 21 V 29/00, 1973. 

2. Ioganesian, K. V., Sputnik burovika (Spravochnik) [Driller's Companion (Handbook)], 
Moscow: Nedra, 1986, p. 85, Fig. 4.19. 

Claims: 

1. Device for the installation of pipes by means of expansion of their end, which includes 
a body with a central channel, sleeve and nipple ends with thread for connection with the 
well equipment and recesses in the wall, which houses rollers placed on axes inclined in 
reference to the axis of the body, with a clearance between the rollers' side surface and 
the walls of the recesses, which is characterized by the fact that the recesses for housing 
the rollers are executed in the form of longitudinal cylindrical drills or grooves in the wall 
of the body so as to enclose the major portion of the side surface of the rollers by the 
walls of these drills or grooves and the axes of the rollers are fastened to the body only by 
their ends and can be detached, while their other ends are equipped with stems housed in 
the cylindrical drills or grooves and forming with the surface untouched by them and with 
the surface of the nipple end of the body one joint conic surface which has nipple thread. 

2. Device under Item 1, characterized by the fact that the stems are firmly connected to 
the axes of the rollers. 

3. Devices under Item 1 or 2, characterized by the fact that it is equipped with a lock of 
the axes stems into the drills or grooves, which is executed in the form of a bushing 
screwed onto the nipple end of the body and adapted for connection with the well 
equipment. 

Drawings: 

[see original for drawings] 
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